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(57) Abstract: A method for forming a Re 
coating film or a Re-Cr alloy coating film through 
electroplating, wherein a Re-Cr alloy coating film 
having an atomic composition of 0 % < Re < 98 
% and the balanced amount of Cr and inevitable 
impurities, a Re-Cr alloy coating film containing 
Re in an amount of 98 % or more and Cr and 
inevitable impurities in the balanced amount, a 
Re-Cr-Ni alloy coating film containing Re in an 
amount of not less than 50 % and less than 98 
%, Cr in an amount of not less than 2 % and less 
than 45 % and Ni and inevitable impurities in 
the balanced amount, or the like is formed by the 
use of an electrplytic-plating'bath comprising an 
aqueous solution containing a perrhenate ion and 
a chromium (III) ion. The formation of a coating 
film of a Re-Cr alloy, Re or a Re-Cr-Ni alloy being 
used as a corrosion-resistant alloy coating film for 
a member of a high temperature device through 
an electroplating using an aqueous solution has 
allowed the impartation of high heat resistance 
and corrosion resistance also to a member of a 
device having a complicated shape, with ease and 
at a low cost 
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50%»Jb98%5fei*U Cra*2%#±45%5fc«(k ^^3B»*^tt*«rl»V^Ta 9 *Ni t 
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w m m 

#389!f±. MMMW1$ttm<£>M'k&&fcmt£ t*^m^ bfrSRe-Cr-g^XteRe 

J ^ v\ Al208 i ft■ts^JllibT^^^ftB»^k^4*#Tv^5o ua>u ^otttM^ 

+#-Cf±& < , SW-Ptft if «r/Bv^ifc*fc^ y ^r-&ia:tt 5 ft if o#^P3§ $ 
btfX*%Z> 0 £fc N Refi, fi®^ilf^3 (thermal shock resistance) n jr 

(1) *^y*feXfiiifc3l3tl#S5 
*0 ftif©WM^%^o 0 
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t (2) mm 

(3) Re&&<DmM*bo%J3&; 
5 Re^^TS^ft^T*50«*% (J5C^P*&J*T? \t <k 9 {&V ^J-£ £ 5 ) ONi-Co-Re^ 

Ni-Cr-Re-f^&gl (Mill #fF^ 1 , 2) ^Re-^^«^^T'85M* 
%(63M« ^m^^Cffl(DRe-Ni^0^liI(^Ii^ #fF^cm 3 ) if ^^p ^^tx 
^33^ V^^t>«?)o^^4iC0Re^W*^fgv\ 

^Wifcitk 1 9-302495 

10 #fFl«2 »9-3 0 2 4 9 6fM 
3 54-93453 ^§-<£f& 

m \z. \ fa-Dffim KRe-cr^x feRegtm * mm xj&f&ir z> urn £r*S a „ 

^ 0 #3§PJ?teU (1) ; iiV~#A^;^%0.0001raol/U^J22.0rool/ 

L*^ s ^ n ACnD^^-^^rO.OOlmol/LJ; <9#< 10. 0mol/L£AT^W U *»0 % 

o % m*p <^ii # a^-t ^ n ^ (nr) ^ ^^-rs ^-/wt^o. 001 «t ^ # 
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2 <0.1*«rc&!K fco#»©pHtfS0~8 % WiUtiK 10~80t^&37k?&JRa»&fcS 

o-C, ^a^0<Re<98%©|SIST\ @ & MJ^-TS £ «fc Rjfg£ 

Omol/LJ:^3#V^i:^^)o#^IfI^Cr^*^^7fc< fc3„ £fc, ^dA(i)^^ 

#S N 0. 001mol/LJ^TT(i> feo#^j|Iit>^Cr^^tbi a N 10. Oraol/L J: ^ £ 

^■**bft<&5o tfc^oT, ffll^frAB^;*- 0001mol/L^_h2. Orool/L* 
^ ^ n ^(ni)-r^-V^O. OOlraol/LJ: <9^-< 10. 0mol/L^T> r*L & 

>-<DSt&0. 001 <fc «9 # < 0. 15fcSllz:RRj£ bfc 0 

•J-fc*?^ #3B?H«U (2) ; jiV=^A^-r^-i/^0.0001mol/L^Ji2.0mol/ 
L*^, ^ n A(m)-r^-V%0. 001mol/L£ 9 #< 10. Omol/LJ^Ts *=»O s #y?A, 

ft< £ tilS^^^-f^-^^O.OOlmol/Ll^JilO.Oraol/L^T-^^rL, pH^o~8 N ^ 
10~80°Ct?fe 5 t|c^»> b&S&o^&JBV^ri: &«MS t "f 5 Re-Cr^ 
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Omol/L < j:l9#v^i:^6o#^4 I ^Cr^^tL^< 

0. 001mol/U^T"Ctts *o 10. 0raol/L<fc <9 ^ 

Qr<&e«G*l©3»*as/h£ < . io. omoi/Li V vxh$hmte : £ti&>±±% < 

fcb*V\ Lfe^ot, jil/=^A^^-^^r0. 0001mol/L^_h2.0mol/L5fc^ N 
^ n A(HI)-r^->'^0.001mol/L<t <9#< 10.0mol/L^T, y&JJ^J^ ;V\f 

£ M5»£JUb<M 001mol/L^_hl0. Omol/LEJTKRB^ bfc 0 

«§PJ?te, (3) ; ^J&£;ft3l^£llil<Z)Mj#;^ M^I^-C0%<Re< 
98% N ^^^^^l^V^T^tJ^CrT^Sr ir^r#mi:-r6±l3 (1) X 

» (2) ©m^&o#27&T-fci9. ^laot, ^46o^#^ N mufDmmR 
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-ttett* *$£Wfc, (4) ; jfil^=!>ABfe>f^"^Sr0.001mol/L«±2.0mol/L 
(m) -r^->-^0.01mol/L^_hl0.0mol/L^T-^WU, ^o. ftot 

m^><Di§^^^A^^-^(D, (in) -r^-v^^ti-s^/nt^o. mjb-cfc 

Omol/LJ:«9#VNi!^tt^l«^^LTL^5o Cr 3+ -f ^-yM^o. Olmo 

l/L^tT*^ Re<Dmm&%}^1>m^<<&<s 10.0rool/LJ;i9#V^^l«lSC 
Sr^CTL-^5o bfc^oT, i&l^^A^f ^iz&O. 001mol/L^±2. Omol/L^ 
T\ Cr 3 M ^-V^^rO. 001mol/L£*±10. Omol/L^Tl-PS^ bfc B 
*fc, ^BJ«, (5) ; j&$.£tl%&&gim<Dm.f&&, m^m^Re^98% 

mv%crRx$^m&tj:7fmwk-rz>^ kz^mt-fziim u) on? 

15.0S*^TO^«#^Sr^i-Sr<h^#m^i-S±|E (1) ~ (5) <D 
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-T&^-ib. #3§BJte. (7) ; jfiW^Alfe>f ^&0.01mol/L&Ji2.0mol/L^ 
5 ^ n A (mW;*- 8mol/L<fc 9#<4. Omol/LJ£*T\ ^y^KHj^fM 

0.0001mol/L^_b0. 2mol/mT#-Wb. pHtfS, 0~8 N ^CiS.^ 10~80°C-efc 3tR^ 
^ b ft 6 #> o # ^^rffi V n 5 r. £ «:«M* t "t 5 Re-Cr-Ni£^©m*P«> o £ 

10 fflW=*.*BN' ^-^^o. 001mol/L*^-e«. ^o#^^4 3 t-Ref^*n-f> 2. 

i)K 0. 8mol/LmT-ef*. *o#&R'*>jafr#-£S;iVf\ 4. Omol/LJt ») 
tt*K«r^tT«E<OSE»tt^tll35Cfc>*t5, ^fc N = y^(n)^M0. OOOlmo 
l/L*«-C«Ni^ s o.2mol/L < i:^9#V^i:Cr^^^)o#^m«t'^^:•^*tt^< ^So Lfc 
15 ^ot % igl^-^A^>r^-^^0.01mol/L^_h2. Omol/L^T^ ^nA(IE)^^-^^ 
0. 8raol/LJ: 9^<4. Omol/L^Ts =■ y^/Kn)>f ^VSrO. 0001raol/L^±0. 2mol 

*38Kttx (8) ; fcotm^^MfflW^^-s/^/Wn)^;*- 
V^Sti-S*/Utt:^2»±T?ifc«n i%#mi:-r6±fB (7) ©l^feot^T* 
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r. b*W4khirz>±M (7) xte (8) cBiliftot^fc^ rtilciot, 

*368I!«U (10) ; feo#^? N ^JR^^-^^^^-LTO. l^*^_h 
5 5.0^*eiTO»A©*«M»2fctf/XJa*^»Sr^5rf-*±fla (7) ~ (9) ©v^ 

±fE© (5) xf* do) k&vm:, feo#m^^ri-s#«Bftttx tKo^ 

^Wts *sa-VWt> TPD/um, i/yi;7 5y4^Xf4r 

T7~>\ ro!)y, ^!)^ n-T>>-^. >fyn^;/y N 

-fe y ^ ^f^^ 7^7^y, ^^v, ^nv^e>»fi*L^3&< 

±13© (1), (2), (4) N (7) ©#*o#^©pHttO~8;W*LV\ > 
m&taot, (covering power) H>m<. m&&1&— 
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#<$©^»t£fl*fift;b;ix5o *o#^ff^tt5^E«lO~8O°C^0^ L 

V\ 10°CJ: «9{&V^m$^ffl^as^L<<£TU 80^£«V^3fc|R;fj;aM£T 

It. tc, (11) ; O.OOOlmol/LJ^iS.Omol/L^TOT^^E-^^A^^- 

^S.t)«/Xfi0. 0001mol/L^_h5. Omol/L^Ttf)* 5 £ £ £#^£"^5 

±is (i) ~ do) ov^tb^^)«^feo^^T*fe!9 N rtLbo^®o^n 

*^JLn7frVM&, 0. 0001mol/L*yHT'tti6o#^>^C, 5. Omol/L J; 9 ^ £^ 

•^iiO. 0001mol/LJ^_h5. Omol/L^TKlRB^ b^c 0 

*fc, «§PJIte, (12) ; &o£?S^ 0. 0001mol/L^_b5. Omol/L^TO^ 
-T^-^^Wi-Sr £<M#m£-f-5-L!5 (1) ~ (11) (DV^^Om^ffeo 

Bltf^ O.OOOlmol/LTlc^-e^^^^tt-f. 5. Omol/L <t 19 ^C^V^iBrSr^J^^-i: 
* £r3§£ LT L£ 5 it frs *lff-f ^->-^«0. 0001mol/L^±5. Omol/L^T 

*fc, (13) ; tbi^mtK 0. 0001mol/LJ^_h5. Omol/L^TO«^ 

0. 0001mol/L^_b5. 0mol/L^T^>^'fb^'l'^->'x 0. 0001mol/L^±5. Omol 
/L&,T(DV 0. 0001mol/L^_h5. Omol/L^TO^- b ]) £ -fc^ ^^U* 

/XfeO. 0001mol/U^±5.0mol/U^T<£# V V ^^Z^-tZ ^ t 1 1" 

5±is (i) ~ (12) ^v^-r^o®^&o#^T«fet9 N ^h<om%(om 
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&©3&*f±*-Hfr-Cifc!K 5.0raol/L<t t9#v^^m£#»K££C. $f<D^®rt43r 
lift 5 „ Ifc^ot, ittbO>f ^-i^fllSWtO. 0001mol/LJ^_h5. Omol/L^T^PS^ 

JRlHtt, ^Jfe#l 1~5 RXNt&M 1 <D tf> o # ^flUi^ i * o # l^ff 1 ©Re0 4 - 

^^IMt;^itit©i#^^t^7 7Tfe5„ H4®te N H»!ll6~l 
9 & Wfctfe#ll 2©fto# 2feJI!GI&J* t * o ^m^fDReO^mRXMeOi/Cr^mtt 

38 w zmm-t z> ft #> <dm:& (Dmm 
mmm i 

g$t<t vxffim&&i,m$Gfrvxm^tt 0 tb^zmn* tft^n^^vw 

»afSrl.0mol/L N ReOr&O. 005mol/L£ U ReOr^^^tCr^^^^i: LT, 
^ Q ffim : 1. 5mol/L, mtT ^= : 0. 5mol/L. V A : 0. 5mol/L&»] 
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Re04-?r0. Olmol/L k Lfc&^f4|UI6« 1 £: PI D^#t*I^feo # 3rfro fc e 

Re0<f £0. 05mol/Li: Lfc^ttHJfi^J 1 i: 1^ D^frtI«?*ot £fTofc 0 

ReO 4 "^0. lmol/Li: LfcEJ^tt^JfcM l £: H3 C^-C«»«>o ft*frofe 0 
H«iJ 5 

ReOrfcl. Omol/Li: bfc^^H^J 1 t W\ C^#T'Sfi?i6o£&fTo;fc 0 
j 0 ReOr&O. OOlraol/Li: Ufc^^ftHiffe^l 1^1^ Cf£#T*m#?£>o £ fc a 

ReOr^o. OOlmol/L(Dmfahft<i%£fhfc!frmmOO%CrT*2bZ)7!)$, MMffl 1 00. 
005mol/L-e«^)10M^%Re-90M^%Cr k & 9 > ReO^ *>WkBtt*mir\£ Lfd^ 
i 5 oT, IlEl^ti ^m«^<DRe^SdSJi-r o LT> HJ£M4(DRe04- 

2*0. lmol/LO^b«)o# $tt^:^^«:98il^%Re-2Ig^%Cr^^5 0 
HWJ 6 

*o#tttt N Cr 3+ $^£rO. ^ol/L, Re0 4 - : 0. 005raol/L s =¥8* : 1. Omol/L, 
T V ^ : 1. Omol/U 9kikU V V J* : 0. lmol/U * : 0. 8mol/L§r^P L 

Re-10jjj» ^%Cr£-&&Jg|aS# £> ttfc D 
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i mmm i 

Cr^^O. 4rool/U Re0 4 " : 0. 0075mol/L % : 1. Omol/U 

itT^^-VJ* : 1. Omol/U V V A : 0. lmol/U : 0. 8raol/L£r» 

Re-lO^roCr^^l^^^btLfc 

#>o£$?«: N Cr 3+ |ftS^0. 4molA> ReOT : 0. Olmol/U *&StL : 1. Omol/L, i£<ffc 
T>^E-=!>A : l.Omol/L, HYb* U £A : 0. lmol/U : 0. 8mol/L«r^H L 

1 5 Cr 3+ M£g&r0. lmol/L N ReOr^O. 01mol/L£ U ReOr-T ^ £ Cr 3 V *^&>ftb LT> 

g^ifi : 1. 5mol/L N WfcT^^—V A : 0. 5mol/L, U : 0. 5mol/L«r8fcbn 

m^S«100raA/cm 2 T*m^?i6o # &?Tofc 0 
1 O 

2 O ReOr»£4rO. lraol/L^ Lfc^fiHifeM 9 tM ^tlUfeot bfc 0 

1 1 

ReOTfcft&O. 0001raol/Lt UfcfiWSHJSM 9 £ IS] C^T^f&o £ bfc 0 
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-7 HiS^il 1 2 

ReOTjfc&SrO. 005mol/Li! LfcBWSHWJ 9 £ R C&#TMW!?«>o # Ufc D 
H2E1^ IMJ9~12©J?)o^^«t v feo^^cDReOr©^-/^ 
&&T>'Cr 3 M i: ^^-^^J;bOM^%^-r o r tl <£ <9 , Cr 3+ 2gS^O. lmol/L 
5 GD^T^ HJ£#!j 1 1 (DReOf&O. 0001mol/LT*te, &o #&]IflMj&fcM$55j!j§C^% 

Re-45JBC^%Cr t & <9 s HJfcM 1 2 (ZJReOr^O. 005mol/L"C«v j^JjjC-^/oRe-SjgC 
^%Cr^&5 0 ^LT, 9 S.t>*H»!j 1 0 (DReO^^O. 01raol/L.£*_k(R 

e0r»£/ Cr 3+ ^^0. l)^98MT-%^±^MSORe£&5 0 
HifiM 1 3 

t U K + &,ft<Dmf&lfr t tt, Re0 4 " : 0. lmol/U Cr 3+ : 0. Smol/L, : 1. 5mol 

/U mtT>*r~VJ» : 0.5mol/L N ftftiT^^ £ A : 0. 5mol/L§r^D UfcTk^ 

«35°Ci: U S^SfilOOmA/ci^T^ffeo^^^o^io 
1 5 MMffl 1 4 

KM ^ V^^r2. Omol/Li: Lfcfi^te^JSM 1 3 t m ^^fto^ bfc 0 
MMffl 1 5 

KM^-^SSrOmol/Li: bfc^fi«M 1 3 km C^#-?®#?«)o# Lfc„ 
3!3I3K: S ^Jfc^Ji 3~i 5©J5o^«I^^ £>o %mtp<DFmm<DM& 

^^ORe^^ffiTi-6^^^^§ 0 
1 6 
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Cr 3+ ^&L0mol/L£ U Cr^^f^^t UTtt, ig W~ £ A^t^ : 0. 15m 
ol/L N Ni 2+ : 0. lmol/U Kn^i/§i : 1. 5mol/L s W : 1. 

5 50°C£U SMS«100mA/cm 2 -effi;^J6o^§rfTo/c 0 

HEJfeM 1 7 

Cr 3+ MS£2. 0mol/L<t b^^^fi^M 16if^ D^"^««?«)o # £rfTofc 0 
HJfcM 1 8 

Cr 3+ m^«r3. Omol/L «h LfcJBWi^Jfcfll 1 6 £ HU o # SrfTo fc„ 

i 0 HHfi^ll 1 9 

Cr* + mm*3. 8mol/Li: LfcEWigUfeM 1 6 t m C^til^o^ Srffo fc„ 

itmm 2 

Cr 3+ «£r0. 7mol/L£ Ufc^fiUJSM 1 6 t Wi V4k{*T*mffi$> i % Srfrofc 

J 5 Cr 3 M ^-V^S©M#^-t- 0 r. tt X <9 . Jtlfe^J 2 <DCr 3+ &0. 7mol/L<Z>?$^ £>m 
#P&o # $tL/c^^89^%Re-llM^%NiT?fe5^ N 1 6 (DCr^l. 0 

mol/L"e«65M^%Re-20il^%Ni-15il^%Cr t & <9 . Cr 3+ -f < 

HJSM 2 0 

i? O Cr 3+ Mf&l. 5mol/Li: U Cr 3+ .B^£ 1X11, i§ £ A^-f : 0. 15mol/L, 
Ni 2+ : 0. lmol/L N ± V > : I. 0mol/L N f^^Wt : 0. 5mol/L&^P Lfc^&JBV^c,, 



# 
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1 M^%Re-20m*%Cr-20m*%m&&&m&%bfoTz o 
2 l 

Cr^M&l.Orool/Li U Cr 3+ ^i: tttt, V= #-k^f ^ : 0. 15mol/L N 
Ni 2+ : 0. lmol/U ^ P : 1. Omol/L&isJtl Lfc^^fflV>fc: 0 #?<£>pH, ffi.^ N S 
5 SE*ft*ttl5tWl 6 tmmt Lfc 0 »o#ftO««IBfffcr±x 80jj§C^%Re-15 



t 



J 5 



2 0 
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3fc <D 



1. ii^^^A^^->-^r0.0001mol/L^_h2.0raol/L*^ ? o A (m) ;^£0. 
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